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1.

STORMWATER MANAGEMENT REPORT
PROPOSED RESIDENTIAL DEVELOPMENT
1012-1022 AVENUE C
BLOCK 64 LOTS 2 &3
BAYONNE, NEW JERSEY

INTRODUCTION

This report has been prepared to analyze the impacts of the proposed development
and to determine the operational capability of the proposed stormwater management
detention system as well as compliance with the 1012-1022 Avenue C Redevelopment
Plan requirements governing this site.

The project consists of the construction of a five-story residential building containing
40 units, a 40-space parking garage containing surface parking and semi-automated
units, building support spaces, approximately 965 square feet of building amenity
and recreational space in a roof terrace, and green roofs with an area of 2,950 square
feet.

This project does not meet the definition of a “major development” under the State
of New Jersey Stormwater Management Regulations (NJAC 7:8). The project is not
subject to NJDEP water quality standards for TSS because it will disturb less than an
acre of land and not add more than % acre of additional impervious surface. The
project is also exempt from NJDEP groundwater recharge requirements because the
project is considered an “urban redevelopment area.”

The Redevelopment Plan for this site requires stormwater reductions such that post-
construction peak runoff rates for the two-, ten-, and one-hundred-year design storm
events are 50%, 75%, and 80%, respectively, of the pre-construction peak runoff
rates. The limit of disturbance for the project is 12,503 sq. ft. with approximately 51 %
of this area comprised of impervious pavement and roof surfaces under pre-existing
conditions. Under the proposed conditions, the project area will be comprised of
approximately 71% roof surfaces, 23% green roofs, and 6% pervious pavers.

METHODOLOGY AND DESIGN

Models were developed for this analysis based on USDA Soil Conservation Service
(SCS) Unit Hydrograph Methodologies and the SCS TR-20 runoff method. Runoff
Hydrographs were developed for the purpose of this analysis based on Region D
rainfall distribution for a 24-hour period.



Three separate storms (2-year, 10-year, and 100-year frequencies) were modeled to
determine pre-development flows. The stormwater management system for the
project was designed to generate post-development peak runoff rates for the 2, 10,
and 100-year design storm events no greater than the pre-construction peak runoff
rates. The three storms were modeled in the post-development condition to assess
compliance with the Redevelopment Plan requirements.

2.1 Soils

Based on the Hudson County Soils Survey information available from the USDA
Natural Resources Conservation Service WebSoil Surveys, the soil native to the
site consists of urban land, till substratum, 0 to 8 percent slopes (URTILB) with no
hydrologic soil group specified. Per Chapter 12 of the N] BMP Manual, HSG B is
used for pre-development analysis and HSG D for post-development analysis.
See Appendix B.

2.2 Runoff Curve Numbers

SOURCE: NEH - PART 630 - CHAPTER 9

2.3 Rainfall Intensity

Rainfall data used in the stormwater calculations of this report is based on
NOAA Atlas 14 Point Precipitation Frequency Estimates for Hudson County, NJ.
The complete PF Tabular point precipitation frequency estimates are shown in
Appendix C. A portion of Appendix C is provided below:



Per NJAC 7:8-5.7c and (d) and Tables 5-5 and 5-6, the NOAA Atlas 14 data is
adjusted as noted below:

Design Storm Event

NOAA Atlas 14

Current Adjusted

Future Adjusted

(years) rainfall depth (inches) | rainfall depth (inches) | rainfall depth (inches)
2 3.29 3.39 3.92
10 4.99 5.24 5.94
100 8.27 9.01 10.17

2.4 Time of Concentration

Rainfall intensities utilized in hydrologic analyses are based on the time of

concentration of the drainage area being analyzed. Time of concentration is
defined as the time for runoff to travel from the hydraulically most distant point

of a watershed to a point of interest. Values of the time of concentration were
determined using the methods described in the National Engineering Handbook -
Part 630 Hydrology - Chapter 15 Time of Concentration and calculated in the
National Resource Conservation Service (NRCS) TR-55 Worksheet 3: Time of

Concentration (T;) or Travel Time (Tt). Based on input values for surface roughness

coefficients, land slope, rainfall, Tc flow path length from drainage area maps

(Appendices D and E), and other criteria, the T; for various segments of flow

were calculated and combined to determine the T. for pre- and post-

development conditions. The TR-55 Worksheets for current and future adjusted

rainfall depths are provided in Appendix F.




2.5 Calculation Software

The calculations shown in this report include hydrologic analysis utilizing
HydroCAD® 10.20.8.1 developed by HydroCAD® Software Solutions, LLC. The
HydroCad® software was utilized to develop pre- and post-development
hydrographs for comparative analysis purposes to assess compliance with the
Redevelopment Plan requirement that post-construction peak runoff rates for the
2-,10-, and 100-year design storm events are 50%, 75%, and 80%, respectively, of
the pre-construction peak runoff rates.

3. PRE-DEVELOPMENT CONDITIONS

The pre-development site area consists of a 3-story former synagogue and attached 2-
story building. A Pre-Development Drainage Map, showing drainage areas, HSG
group, and time of concentration flow paths is shown in Appendix D of this report. A
hydrologic diagram for the pre-development condition is shown in Appendix G.

3.1 Surface Coverage/Pre-Development

Existing Drainage Area 1, Dg1 includes pre-existing building roofs that drain to
roof drains leaders and directly to the municipal sewer in the bed of Avenue C.
Dr1 has an area of 5,355 sq. ft. A time of concentration of 1.2 minutes has been
calculated for this drainage area at both current and future adjusted rainfall
depths. A hydraulic curve number of CN=98 has been utilized. Per NJDEP BMP,
HSG B has been utilized for this drainage area.

Existing Drainage Area 2, Dg; includes the pre-existing on-site landscaped areas
behind and to the south of the buildings that drains from a high point to the
municipal inlet on West 49th Street and Avenue C. Dg; has an area of 4,318 sq. ft.

A time of concentration of 3.6 minutes has been calculated for this drainage area
at current adjusted rainfall depth and 3.0 minutes at future adjusted rainfall
depth. A hydraulic curve number of CN=79 has been utilized. Per NJDEP BMP,
HSG B has been utilized for this drainage area.

Existing Drainage Area 3, Dgs includes paved areas that drain to the municipal
inlet on West 49th Street and Avenue C. Dgs has an area of 1,028 sq. ft. A time of
concentration of 1.8 minutes has been calculated for this drainage area at current
adjusted rainfall depth and 1.2 minutes at future adjusted rainfall depth. A
hydraulic curve number of CN=98 has been utilized. Per NJDEP BMP, HSG B has
been utilized for this drainage area.

Existing Drainage Area 4, Dgs includes the pre-existing on-site landscaped areas
at the rear of the property that drain to the ROW line of West 49t Street (POI-1).
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Drs has an area of 1,802 sq. ft. A time of concentration of 1.2 minutes has been
calculated for this drainage area at both current and future adjusted rainfall
criteria. A hydraulic curve number of CN=79 has been utilized. Per NJDEP BMP,
HSG B has been utilized for this drainage area.

3.2 Hydrologic Conditions

Pre-development hydrograph reports for the 2 -, 10- and 100-year storm events
are provided in Appendix H.

POST-DEVELOPMENT CONDITIONS

The post-development site area consists of six distinct drainage areas as described
below. A Post-Development Drainage Map, showing drainage areas, HSG group,
and time of concentration flow paths is shown in Appendix E of this report. A
hydrologic routing diagram for the post-development condition is shown in
Appendix G.

4.1 Surface Coverage/Post-Development

Proposed Drainage Area 1A, Dria includes green roof area on the proposed
building main roof. The project proposes to use the HydroTech® intensive green
roof assembly with 4” media depth and GR-10 garden drain. Stormwater
generated on these green roof systems will be collected and conveyed to the

proposed stormwater detention system where stormwater will be detained and
released at a controlled rate to the municipal sewer system. A time of
concentration of 6.0 minutes has been calculated for this drainage area at current
adjusted rainfall depth and 5.2 minutes at future adjusted rainfall depth. Per
NJDEP BMP, HSG D has been utilized for this drainage area. Dpi1a has a total area
of 2,625 sq. ft. Hydraulic curve numbers have been determined to be CN=87,
CN=88, and CN=89 under current adjusted rainfall criteria and CN=88, CN=89,
and CN=90 under future adjusted rainfall data for the 2-, 10-, and 100-year
storms, respectively, consistent with NJDEP BMP methodology - see Appendix J.

Proposed Drainage Area 1B, Dpip includes the conventional higher roof system
located at the roof level located above the 5t floor. Stormwater generated on this
roof will be collected and conveyed to the proposed underground stormwater
detention system where stormwater will be detained and released at a controlled
rate to the municipal sewer system. A time of concentration of 0.6 minutes has
been calculated for this drainage area at both current and future adjusted rainfall
depth. Per NJDEP BMP, HSG D has been utilized for this drainage area. Dis has
an area of 7,415 sq. ft. A hydraulic curve number of CN=98 has been utilized.



4.2

Proposed Drainage Area 2, Dp includes the conventional lower roof system

located at the roof level located above the 1st floor/garage level. Stormwater
generated on this roof will be collected and conveyed to the proposed
underground stormwater detention system where stormwater will be detained
and released at a controlled rate to the municipal sewer system. A time of
concentration of 0.6 minutes has been calculated for this drainage area at both
current and future adjusted rainfall depths. Per NJDEP BMP, HSG D has been
utilized for this drainage area. Dr. has an area of 1,523 sq. ft. A hydraulic curve
number of CN=98 has been utilized.

Proposed Drainage Area 3, Dp; includes green roof area on the proposed building
lower roof. The project proposes to use the HydroTech® intensive green roof
assembly with 4” media depth and GR-10 garden drain. Stormwater generated on
these green roof systems will be collected and conveyed to the proposed

stormwater detention system where stormwater will be detained and released at
a controlled rate to the municipal sewer system. A time of concentration of 4.2
minutes has been calculated for this drainage area at both current and future
adjusted rainfall depths. Per NJDEP BMP, HSG D has been utilized for this
drainage area. Dp; has a total area of 360 sq. ft. Hydraulic curve numbers have
been determined to be CN=88, CN=88, and CN=90 under current adjusted
rainfall criteria and CN=88, CN=89, and CN=90 under future adjusted rainfall
data for the 2-, 10-, and 100-year storms, respectively, consistent with NJDEP
BMP methodology - see Appendix J.

Proposed Drainage Area 4, Drss includes pervious pavement draining to the curb
ROW line at West 49t Street (POI-1). A time of concentration of 4.2 minutes has
been calculated for this drainage area at current adjusted rainfall depth and 3.6
minutes at future adjusted rainfall depth. Per NJDEP BMP, HSG D has been
utilized for this drainage area. Dps has an area of 580 sq. ft. A hydraulic curve
number of CN=89 has been utilized.

Hydrologic Conditions

Post-development hydrograph reports for the 2 -, 10- and 100-year storm events
are provided in Appendix L.

STORMWATER MANAGEMENT SYSTEM DESIGN

51

Stormwater Detention System

All stormwater runoff from the upper/lower building roofs and the green roofs will

be routed, via the direct connection of roof leaders and storm drains, to a stormwater

detention system that consists of two sections of 42” diameter ADS N-12 pipe, each
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72 feet in length. Outlet control is provided by five separate outlets on the interior
wall of the outlet control structure (see Outlet Connectivity below). Storm water
exiting the detention system discharges via a 10” PVC sewer to the combined sewer
in the bed of Avenue C. Typical performance of a 5” roof drain at future adjusted
100-yr. rainfall is provided in Appendix K. The detention system drains in 24.6 hours
at future adjusted 100-yr. rainfall - see Appendix I for hydrograph tables.

Outlet Connectivity

| STRUCTRE ‘ ELEVATION |

Orifice (2.5” diam.) 43.80
Orifice (2.5” diam.) 44 .40
Orifice (6.0” diam.) 45.50
Orifice (3.0” diam.) 46.70
Weir 48.10
Maximum Elevation 49.40
10” Storm Sewer Outfall 43.80

The storm sewer outfall contains a 10” Tideflex Technologies Checkmate In-Line
Valve. The performance of this valve has been modeled into the system hydraulic
calculations utilizing independent hydraulic testing (head loss vs. flow rate)
provided by the manufacturer. Performance hydrograph for this valve is provided in
Appendix I (for future adjusted rainfall 100-yr design storm).

The hydraulic calculations have also assumed that the 24” brick municipal sewer in
the bed of Avenue C is flowing full, i.e., tailwater elevation set at 39.60.

STORMWATER QUANTITY COMPARATIVE ANALYSIS

A comparative analysis of pre-development and post-development hydrographs for
the 2-, 10- and 100-year storm events utilizing current adjusted and future adjusted
rainfall data is presented below to demonstrate compliance with the design
methodology intent.

Peak Runoff Summary and Compliance - Current Adjusted Rainfall

MUNICIPAL SEWER - Pre vs Post - Current Adjusted Runoff Rates
Design Peak pre- Peak post- Post-development | Conformance
Storm development development percent of pre- with RDP
(years) (cfs) (cfs) development
2 0.67 0.33 49.2 % v
10 1.13 0.76 67.2 % v
100 2.11 1.56 73.9 % v




POA-1 - Pre vs Post - Current Adjusted Runoff Rates

Design Peak pre- Peak post- Post-development | Conformance
Storm development development percent of pre- with RDP
(years) (cfs) (cfs) development
2 0.07 0.03 42.8 % v
10 0.14 0.05 35.7 % v
100 0.31 0.11 35.5 % v

TOTAL SITE RUNOFF - Pre vs Post - Current Adjusted Runoff Rates

Design Peak pre- Peak post- Post-development | Conformance
Storm development development percent of pre- with RDP
(years) (cfs) (cfs) development
2 0.74 0.36 46.8 % v
10 1.27 0.81 63.8 % v
100 2.42 1.67 69.0 % v

Peak Runoff Summary and Compliance - Future Adjusted Rainfall

MUNICIPAL SEWER - Pre vs Post - Future Adjusted Runoff Rates

Design Peak pre- Peak post- Post-development | Conformance
Storm development development percent of pre- with RDP
(years) (cfs) (cfs) development
2 0.80 0.37 46.2 % v
10 1.31 0.97 74.0 % v
100 2.42 1.90 78.5 % v
POA-1 - Pre vs Post - Future Adjusted Runoff Rates
Design Peak pre- Peak post- Post-development | Conformance
Storm development development percent of pre- with RDP
(years) (cfs) (cfs) development
2 0.09 0.03 33.3 % v
10 0.17 0.06 352 % v
100 0.37 0.12 324 % v

TOTAL SITE RUNOFF - Pre vs Post - Future Adjusted Runoff Rates

Design Peak pre- Peak post- Post-development | Conformance
Storm development development percent of pre- with RDP
(years) (cfs) (cfs) development
2 0.89 0.41 46.0 % v
10 1.48 1.04 69.6 % v
100 2.79 2.01 72.4 % v




7. STORM SEWER LATERAL DESIGN

Maximum Capacity of Storm Sewer Lateral using Manning’s Formula

where: Q= flow rate (cfs)
n = Manning’s Coefficient =0.010
A = Flow Area = 0.544 sq. ft. (flowing full)
R = Hydraulic Radius = 0.208 sq. ft. (flowing full)
S =Slope = 0.02 ft./ft.

Solving the equation for Q yields a flowing full capacity of 4.03 cfs. This capacity
exceeds the future adjusted 100-year storm peak post-development flow of 2.80 cfs
assuming failure of the detention system. The calculation demonstrates that the
proposed pipe has sufficient capacity to convey runoff from the 100-year design
storm.

8. CONCLUSIONS

Based on the analysis, the proposed stormwater detention system complies with the
minimum requirement that post-construction peak runoff rates for the two-, ten-,
and one-hundred-year design storm events are 50%, 75%, and 80%, respectively, of
the pre-construction peak runoff rates, both calculated for current adjusted and
future adjusted rainfall depths.



APPENDIX A - VICINTY MAP

PROJECT SITE

Scale: 1”7 = 1000 ft.

Source:

NJDEP ARCGIS/GEO-WEB

PROPOSED RESIDENTIAL
DEVELOPMENT
1012-1022 Avenue C
BLOCK 64 LOTS 2 and 3
CITY OF BAYONNE
HUDSON COUNTY, NJ

IM[ a"ﬁ' Qrouf

Architecturc o Engineering °
> .
Him”mf’

O

11 West 8 Street
Bayonne, NJ 07002

Date: September 2025
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APPENDIX ] - GREEN ROOF
DESIGN OF GREEN ROOF

The site design includes two green roof areas. These green roofs are designed to allow

stormwater to infiltrate through a growing medium. This process results in reduced curve

number values for the portion of the roofs that contain green roof areas. Infiltrated

stormwater is routed through a drainage layer to the roof drainage system and to the on-

site stormwater detention system. All excess stormwater not infiltrated through the

growing medium is directed to overflow drains that also connect to the stormwater

detention system.

The selected green roof system is HydroTech® extensive GR10 + 4” LiteTop engineered

growing media

The green roof system has been designed per NJAC 7:8 and the New Jersey Stormwater

Best Management Practices.

COMPLIANCE WITH NJDEP BMP CHAPTER 9.4 GREEN ROOFS

gravel apron at drainage structure

CRITERIA NJDEP PROPOSED COMPLIANCE
Vegetation e native species preferred e native species v
Growing Medium | e 80-90% lightweight aggregate e 80-90% lightweight aggregate v
e 10-20% stable organic matter e 10-16% organic matter v
e permeability — min. 1-in./hour e > 10-in./hour v
e pH between 6 and 8.5 ® 6.0t08.0 v
e < 10% by mass with grain diameter | e < 12% with grain diameter v
<0.063mm <0.075mm
® no grain diameter > 12mm e 3/8” (9.5mm) max. v
e tested media water retention > ® 45% v
35% by volume but < 65%
e organic matter < 65 g/ 25-65 g/l v
Filter Fabric o filter fabric beneath planting media | ¢ HydroTech System Filter v
to prevent fine particle migration
e permit root penetration e GR10 does not permit v
Drainage Layer | e non-carbonate, coarse granular e HydroTech GR-10 drainage, v
material or synthetic aeration, water retention
e hydraulic conductivity > growing e > growing medium v
medium
Root Barrier e provide root barrier to protect roof | e HydroTech Root Stop v
Waterproofing o roof waterproofing system o hot fluid applied membrane v
e |eak detection e Permascan-I fully monitored v
leak detection
Environmental e establish vegetation as quickly as e immediately after growing v
possible media
e temporary erosion protection e biodegradable EC mat v
e roof slope less than 20% ® 2% max v
Safety e overflow drainage structure sized e confirmed in hydraulic analysis v
to drain 100-yr storm
. e included v
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GREEN ROOF CURVE NUMBER CALCULATIONS

The following calculations determine green roof criteria for use in hydraulic calculations
for the main green roof and lower green roof using both current and future adjusted

rainfall data.
MAIN GREEN ROOF - CURRENT ADJUSTED
Green Roof Area = 2,625 sf

Hydraulic Computations:

Calculation of runoff retention of the proposed Green Roof:

SA =2,625 sf

d=4in

n1=0.231 (NJ-BMP 9.4, page 13)

DL =4in

n2=0.02 (reduced for back-to-back storm condition)

S, = 2625 x [(4 x 0.231) + (4 x 0.02)] /12 = 220 cf

Calculation of discharged runoff volume from the roof area for 2, 10 and 100-year
storms for impervious roof with 2,270 sf area under current adjusted rainfall data:

Discharged Runoff Volumes for NOAA 24-hr region D rainfall distribution
without green roof (HydroCAD®10.20-7a software):

IMPERVIOUS ROOF RUNOFF - 2-yr STORM
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IMPERVIOUS ROOF RUNOFF - 10-yr STORM

IMPERVIOUS ROOF RUNOFF — 100-yr STORM

(A) (B) (A)-(B)
Storm Runoff Volume (cf) Storage Discharged Runoff
Event (Impervious Surface) Volume (cf) Volume (cf)
(Green Roof)
2-year 691 220 471
10-year 1,094 220 874
100-year 1,918 220 1,698

Calculation of direct runoff depth for green roof:

Direct runoff depth, Q, is calculated by multiplying the green roof discharged

runoff volume (cf) by 12 in/ft and dividing by the green roof area:

Storm Discharged Runoff | Green Roof Area | Direct Runoff Depth
Event Volume (cf) (sf) (in)
(green roof) (Green Roof)
2-year 471 2,625 2.15
10-year 874 2,625 4.00
100-year 1,698 2,625 7.76
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Determination of Adjusted Curve Number:

Utilizing Figure 10-2 from NEH Part 630 (see below), the adjusted curve number

for the 2-, 10-, and 100-year storms are calculated, as depicted below:

Storm . . Direct Runoff Adjusted Curve
Event Rainfall Depth (in) Depth (in) Number
2-year 3.39 2.15 87
10-year 5.24 4.00 88
100-year 9.01 7.76 89
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LOWER GREEN ROOF - CURRENT ADJUSTED
Green Roof Area = 360 sf

Hydraulic Computations:

Calculation of runoff retention of the proposed Green Roof:

SA =360 sf

d=4in

n1=0.231 (NJ-BMP 9.4, page 13)

DL =4in

n2=0.02 (reduced for back-to-back storm condition)

S, =360 x [(4 x 0.231) + (4 x 0.02)]/12 = 30 cf

Calculation of discharged runoff volume from the roof area for 2, 10 and 100-year
storms for impervious roof with 360 sf area under current adjusted rainfall data:

Discharged Runoff Volumes for NOAA 24-hr region D rainfall distribution
without green roof (HydroCAD®10.20-7a software):

IMPERVIOUS ROOF RUNOFF - 2-yr STORM

158



IMPERVIOUS ROOF RUNOFF - 10-yr STORM

IMPERVIOUS ROOF RUNOFF — 100-yr STORM

(A) (B) (A)-(B)
Storm Runoff Volume (cf) Storage Discharged Runoff
Event (Impervious Surface) Volume (cf) Volume (cf)
(Green Roof)
2-year 95 30 65
10-year 150 30 120
100-year 263 30 233

Calculation of direct runoff depth for green roof:

Direct runoff depth, Q, is calculated by multiplying the green roof discharged

runoff volume (cf) by 12 in/ft and dividing by the green roof area:

Storm Discharged Runoff | Green Roof Area | Direct Runoff Depth
Event Volume (cf) (sf) (in)
(green roof) (Green Roof)
2-year 65 360 2.17
10-year 120 360 4.00
100-year 233 360 7.77
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Determination of Adjusted Curve Number:

Utilizing Figure 10-2 from NEH Part 630 (see below), the adjusted curve number

for the 2-, 10-, and 100-year storms are calculated, as depicted below:

Storm . . Direct Runoff Adjusted Curve
Event Rainfall Depth (in) Depth (in) Number
2-year 3.39 2.17 88
10-year 5.24 4.00 88
100-year 9.01 7.77 90
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MAIN GREEN ROOF - FUTURE ADJUSTED
Green Roof Area = 2,625 sf

Hydraulic Computations:

Calculation of runoff retention of the proposed Green Roof:

SA =2,625 sf

d=4in

n1=0.231 (NJ-BMP 9.4, page 13)

DL =4in

n2=0.02 (reduced for back-to-back storm condition)

S, = 2625 x [(4 x 0.231) + (4 x 0.02)] /12 = 220 cf

Calculation of discharged runoff volume from the roof area for 2, 10 and 100-year
storms for impervious roof with 2,270 sf area under current adjusted rainfall data:

Discharged Runoff Volumes for NOAA 24-hr region D rainfall distribution
without green roof (HydroCAD®10.20-7a software):

IMPERVIOUS ROOF RUNOFF - 2-yr STORM
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IMPERVIOUS ROOF RUNOFF - 10-yr STORM

IMPERVIOUS ROOF RUNOFF — 100-yr STORM

(A) (B) (A)-(B)
Storm Runoff Volume (cf) Storage Discharged Runoff
Event (Impervious Surface) Volume (cf) Volume (cf)
(Green Roof)
2-year 806 220 586
10-year 1,247 220 1,027
100-year 2,172 220 1,952

Calculation of direct runoff depth for green roof:

Direct runoff depth, Q, is calculated by multiplying the green roof discharged

runoff volume (cf) by 12 in/ft and dividing by the green roof area:

Storm Discharged Runoff | Green Roof Area | Direct Runoff Depth
Event Volume (cf) (sf) (in)
(green roof) (Green Roof)
2-year 586 2,625 2.68
10-year 1,027 2,625 4.69
100-year 1,952 2,625 8.95
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Determination of Adjusted Curve Number:

Utilizing Figure 10-2 from NEH Part 630 (see below), the adjusted curve number

for the 2-, 10-, and 100-year storms are calculated, as depicted below:

Storm . . Direct Runoff Adjusted Curve
Event Rainfall Depth (in) Depth (in) Number
2-year 3.92 2.68 88
10-year 5.94 4.69 89
100-year 10.17 8.95 90
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LOWER GREEN ROOF - FUTURE ADJUSTED
Green Roof Area = 360 sf

Hydraulic Computations:

Calculation of runoff retention of the proposed Green Roof:

SA =360 sf

d=4in

n1=0.231 (NJ-BMP 9.4, page 13)

DL =4in

n2=0.02 (reduced for back-to-back storm condition)

S, =360 x [(4 x 0.231) + (4 x 0.02)]/12 = 30 cf

Calculation of discharged runoff volume from the roof area for 2, 10 and 100-year
storms for impervious roof with 360 sf area under current adjusted rainfall data:

Discharged Runoff Volumes for NOAA 24-hr region D rainfall distribution
without green roof (HydroCAD®10.20-7a software):

IMPERVIOUS ROOF RUNOFF - 2-yr STORM
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IMPERVIOUS ROOF RUNOFF - 10-yr STORM

IMPERVIOUS ROOF RUNOFF — 100-yr STORM

(A) (B) (A)-(B)
Storm Runoff Volume (cf) Storage Discharged Runoff
Event (Impervious Surface) Volume (cf) Volume (cf)
(Green Roof)
2-year 111 30 81
10-year 171 30 141
100-year 288 30 258

Calculation of direct runoff depth for green roof:

Direct runoff depth, Q, is calculated by multiplying the green roof discharged

runoff volume (cf) by 12 in/ft and dividing by the green roof area:

Storm Discharged Runoff | Green Roof Area | Direct Runoff Depth
Event Volume (cf) (sf) (in)
(green roof) (Green Roof)
2-year 81 360 2.70
10-year 141 360 4.70
100-year 258 360 8.60
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Determination of Adjusted Curve Number:

Utilizing Figure 10-2 from NEH Part 630 (see below), the adjusted curve number

for the 2-, 10-, and 100-year storms are calculated, as depicted below:

Storm . . Direct Runoff Adjusted Curve
Event Rainfall Depth (in) Depth (in) Number
2-year 3.92 2.70 88
10-year 5.94 4.70 89
100-year 10.17 8.60 90
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GREEN ROOF - DRAIN TIME OF DRAINAGE LAYER

1. Green roof drainage layer is Hydrotech Gardendrain GR10

2. Largest green roof subarea = 790 sf (draining to RD-2/RD-2-OV)
o GR10 rolls are 48” wide - 790 sf /4 ft = 197.5 liner feet of GR10

3. GR10 flow rate = 21 gpm/linear foot at a hydraulic gradient of 1 (ASTM D-4716)
e Per Hydrotech modification for 1% green roof slope, flow rate = 0.21 gpm/ft

4. Max. media water retention
e 4”7 Jayer with 40% saturated water capacity
o Total stored water (media) = 790 sf x 4” x 40% =104.3 cf = 780.2 gal

5. GR10 water retention = 0.029 gal/sf
e Total stored water (GR10) = 790 sf x 0.029 gal/sf = 22.9 gal

Total stored water (gallons)
Flow rate (gpm/ft) x GR10 total length (ft)

Drain time (minutes) =

803.1 gal
0.21 gpm/ft x 197.5 ft

Drain time (minutes) = =19.1 minutes

The Hydrotech GR10 drainage layer is know for a relatively high flow rate and
drains in less time than the NJBMP limit of 72-hours.
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APPENDIX K - ROOF DRAIN PERFORMANCE

Roof Drain Analysis for 1012-1022 Avenue C, Bayonne, NJ

ASSUMPTIONS

Typical roof drain drainage area = 1,600 sq. ft.
100-yr. design storm: rainfall intensity = 10.17 in.
CN = 98

Tc=0

CONCLUSIONS

Based on the attached Hydrocad Roof Drain Performance Report:
1. Peak Runoff = 0.39 cfs = 175 gpm

2. Per NSPC Table 13.6.1 — Size of Vertical Storm Drain Piping:

A 5” diameter vertical storm drain stack flowing 7/34 full has a
capacity of 261 gpm and is therefore adequately sized to
accommodate the 100-yr future adjusted design storm

3. Per the hydrograph and table, the analyzed roof will drain in 15-hours
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APPENDIX L - DOWNSTREAM SEWER CAPACITY

This report will analyze the impact of the proposed development on the downstream

sewer capacity of the combined municipal sewer in the bed of Avenue C. This

analysis will extend a minimum of three pipe reaches downstream of the manhole
located at the intersection of Avenue C and West 48th Street. A plan of the area

studied is shown on the following page. Source material for this plan includes:

(0]

0}
0}
(0}

City of Bayonne tax maps - 2019

Bayonne MUA - Sanitary Sewer Collection maps - July 2007

Barnett & Herenchak - Sewage System Survey & Study - January 1962
Nor’East Land Surveying - Boundary and Topographic Survey - July 2026

ANALYSIS OF EXISTING MUNICIPAL COMBINED SEWER

The existing municipal combined sewers are analyzed using Manning’s Formula for

pipe flow, as follows:

where: Q= flow rate (cfs)
n = Manning’s Coefficient = 0.015
A = Flow Area (ft?)
R = Hydraulic Radius (ft)
S = Slope (ft/ft)
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Existing Combined Sewer Data

MUNICIPAL SEWER - Avenue C - 48t Street to mid-block 49t / 50th Streets
Reach Pipe Size Pipe Slope Flow Area, Hydraulic
(in) (ft/ft) half-full (ft?) Radius
MH#1 — MH#2 24 0.016 1.571 0.500
MH#2 — MH#3 24 0.025 1.571 0.500
MH#3 — MH#4 30x42 0.013 3.436 0.799

Solving Mannings formula for Q yields the following results:

Existing Combined Sewer Capacity

MUNICIPAL SEWER - Avenue C
Reach Q (half-full) Q (full)
(cfs) (cfs)
MH#1 — MH#2 12.32 24.64
MH#2 — MH#3 15.68 31.36
MH#3 — MH#4 36.91 73.81
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PROJECT IMPACT DURING DRY-WEATHER CONDITIONS

Sanitary loads for the project were determined using design criteria contained in
Chapter 7:14A-23 of the New Jersey Administrative Code

Sanitary Contributory Flow Calculation (Post-Development)

Basis/Reference:
o NJAC 7:14A-23.3 Projected Flow Criteria

ITEM/UNIT NUMBER GPD/UNIT PROJECTED FLOW
1 bedroom dwelling unit 24 du 150/du 3,600 gpd
2 bedroom dwelling unit 16 du 225/du 3,600 gpd
. |
TOTAL 40 du 7,200 gpd

Peak Flow Determination:

7,200 gpd is equivalent to 0.0111 cfs

Peak Flow = 0.0111 x 3.0 peaking factor = _

The post-development 0.033 cfs peak sanitary flow discharging into the
combined 24” sewer between MH # 1 and MH # 2 represents an increase of
approximately 0.27% of the capacity of this sewer reach.

Sanitary Contributory Flow Calculation (Pre-Development)

The pre-development condition consisted of a former synagogue building and
attached 2-story non-residential building. For the purpose of this analysis, pre-
development is calculated as 0:00°¢f§ in order to provide a more conservative
analysis.
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PROJECT IMPACT DURING WET-WEATHER CONDITIONS

Hydrograph reports for site stormwater discharged to the 24” Avenue C
combined sewer during the 25-year NJDEP design storm under pre- and post-
development conditions are provided below:

PRE-DEVELOPMENT

POST-DEVELOPMENT
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ANALYSIS OF SEWER IMPACT DURING WET-WEATHER CONDITIONS

The combined pre- and post-development sanitary/storm impact to the
municipal sewer during wet-weather conditions is presented below:

Peak Sanitary/Storm Pre-Development Flow to Avenue C Municipal Sewer

MUNICIPAL SEWER - Avenue C - 48th Street to mid-block 49t / 50th Streets
Reach Project Project Storm | City Sewer | Percentage of
Sanitary Flow Flow Capacity Capacity
(cfs) (cfs) (full) (%)
MH#1 — MH#2 0.00 1.37 24.64 5.56
MH#2 — MH#3 0.00 1.37 31.36 4.36
MH#3 — MH#4 0.00 1.37 73.81 1.86

Peak Sanitary/Storm Post-Development Flow to Avenue C Municipal Sewer

MUNICIPAL SEWER - Avenue C - 48th Street to mid-block 49t / 50th Streets
Reach Project Project Storm | City Sewer | Percentage of

Sanitary Flow Flow Capacity Capacity
(cfs) (cfs) (full) (%)
MH#1 — MH#2 0.03 0.99 24.64 413
MH#2 — MH#3 0.03 0.99 31.36 3.25
MH#3 — MH#4 0.03 0.99 73.81 1.38

CONCLUSIONS

During dry-weather peak flow conditions, there is a negligible impact - the
proposed development generates dry-weather flow that constitutes 0.27% of
the half-full 24” municipal sewer capacity. This is a minimal impact and the
municipal sewer has sufficient capacity to convey the sanitary flow resultant
from the proposed development.

During wet-weather combined peak flow conditions, the proposed
development generates a significant reduction in peak flow (approximately
25% reduction) at all three combined sewer reaches when compared to pre-
development combined peak flow, resulting in a beneficial impact to the
municipal system with no downstream impact.
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